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XVHIXOUHFRPPHQGDWLRQVIRUWKHVHWWLQJRIWDUJHWVWKHXVHRIFRVWEHQHILWDQDO\VHVWKHDQDO\VLVRIFRPELQHGHIIHFWV
RIPHDVXUHVWKHFROOHFWLRQRIGDWDRQPHDVXUHVLPSOHPHQWDWLRQWKHFROOHFWLRQRIH[SRVXUHDQGEHKDYLRXUDOGDWDWKH
HVWLPDWLRQRILQMXU\XQGHUUHSRUWLQJDQGWKHVWDQGDUGL]DWLRQRIDQDO\VLVPHWKRGV

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGVURDGVDIHW\HYLGHQFHEDVHGSROLF\H[SHUWVSDQHOQHHGVDVVHVVPHQW
,QWURGXFWLRQ
:LWKLQWKHUHVHDUFKSURMHFW
'D&R7$'DWD&ROOHFWLRQ7UDQVIHUDQG$QDO\VLV
SDUWLFXODUIRFXVLVSXW
RQURDGVDIHW\SROLF\LVVXHVDQGWKHDFWLRQVDQGSUDFWLFHVRIILHOGDFWRUV$OOVRS%OLVV(OYLN
 %URXJWRQ  7KH UHODWHG UHVHDUFK DFWLYLWLHV DUH PHDQW WR DQFKRU WKH GHYHORSPHQW RI WKH
(XURSHDQ5RDG6DIHW\2EVHUYDWRU\(562LQWRSROLF\PDNLQJE\IHHGLQJLQIRUPDWLRQRQWKHQHHGVIRU
GDWD  NQRZOHGJH DQG PHWKRGRORJLHV REWDLQHG IURP GHFLVLRQPDNHUV DQG VWDNHKROGHUV LQ (XURSHDQ
FRXQWULHV (562  E 0RUH VSHFLILFDOO\ WKH UHVHDUFK FDUULHG RXW ZLWKLQ 'D&R7$ DLPV WR
LGHQWLI\LQJSROLF\PDNHUV¶QHHGVLQWHUPVRIGDWDGDWDDQDO\VLVDQGPHWKRGRORJLFDOWRROVDQGFRQVXOWLQJ
PDMRUVWDNHKROGHUVRQWKHVHLVVXHV0RUHRYHULWDLPVWRGHILQLQJDPHWKRGRORJ\IRUWKHLQYHVWLJDWLRQRI
URDG VDIHW\ PDQDJHPHQW DQG SROLF\PDNLQJ SURFHVVHV DV ZHOO DV JDWKHULQJ DQG PDNLQJ DYDLODEOH
TXDOLWDWLYHLQIRUPDWLRQRQURDGVDIHW\PDQDJHPHQWDQGSROLF\PDNLQJRQDVDPSOHRIFRXQWULHV

:LWKLQ WKLV IUDPHZRUN DQ ([SHUWV 3DQHO ZDV FUHDWHG DQG D FRQVXOWDWLRQ ZDV ODXQFKHG IRU WKH
SUHOLPLQDU\DVVHVVPHQWRINQRZOHGJHGDWDDQGDQDO\VLVQHHGVZLWKLQURDGVDIHW\PDQDJHPHQW'XSRQW	
0XKOUDG 7KH REMHFWLYH RI WKH FRQVXOWDWLRQ RI WKLV ([SHUWV 3DQHOZDV WKH DVVHVVPHQW RI FXUUHQW
QHHGV IRU HYLGHQFHEDVHG URDG VDIHW\ GHFLVLRQ PDNLQJ LQ WKH (XURSHDQ FRXQWULHV ,Q SDUWLFXODU LW ZDV
LQWHQGHGWRLGHQWLI\VSHFLILFQHHGVIRUNQRZOHGJHGDWDDQGWRROVZKLFKVKRXOGEHWDNHQLQWRDFFRXQWIRU
WKHFUHDWLRQRIXVHIXODQGUHOHYDQWURDGVDIHW\GHFLVLRQVXSSRUWWRROV

7KHREMHFWLYHRI WKLVSDSHU LV WKHSUHVHQWDWLRQRI WKHUHVXOWVRI WKHFRQVXOWDWLRQRI WKH3DQHORI5RDG
6DIHW\([SHUWV DQG WKH DVVHVVPHQW RI FXUUHQW QHHGV IRU HYLGHQFHEDVHG URDG VDIHW\GHFLVLRQPDNLQJ LQ
(XURSH7KHSDSHUVWDUWVZLWKDSUHVHQWDWLRQRIWKHPHWKRGRORJ\XVHGIRUWKHFRQVXOWDWLRQLHVHOHFWLRQ
FULWHULDIRUWKHH[SHUWVSDQHOFRQVXOWDWLRQPHWKRGVTXHVWLRQQDLUHVHWF7KHQDGHVFULSWLRQRIWKHVDPSOH
FKDUDFWHULVWLFV RI WKH H[SHUWV SDQHO LV JLYHQ IROORZHG E\ D GHWDLOHG DQDO\VLV RI WKH UHVXOWV RI WKH
FRQVXOWDWLRQ
0HWKRGRORJ\
6HOHFWLRQRIWKH([SHUWV3DQHO
7KH VHOHFWLRQ SURFHGXUH IRU WKH SUHVHQW VWXG\ FDSLWDOL]HG RQ WKH H[LVWHQFH RI D JURXS RI 1DWLRQDO
([SHUWVHVWDEOLVKHGE\WKH(XURSHDQFRPPLVVLRQWRREWDLQLQIRUPDWLRQDQGGDWDFRQFHUQLQJDFFLGHQWDQG
URDG VDIHW\ DV GHWHUPLQHG E\ D FRXQFLO FRQFOXVLRQ 7KLV JURXS RI H[SHUWV KDV EHHQ VHW XS LQ WKH
IUDPHZRUNRISUHYLRXVUHVHDUFKDFWLYLWLHVRIWKH(XURSHDQ&RPPLVVLRQWRDOORZIXUWKHUGHYHORSLQJWKH
&$5(GDWDEDVHRQURDGDFFLGHQWVLQWKH(8DVZHOODVWRGHYHORSFRXQWU\SHUIRUPDQFHLQGLFDWRUVDFURVV
WKHGLIIHUHQWPHPEHUVWDWHV7KH1DWLRQDO([SHUWVJURXSLQFOXGHVUHSUHVHQWDWLYHVIURPDOOPHPEHUVWDWHV
DV ZHOO DV IURP WKH QRQ(8 ³6FKHQJHQ´ FRXQWULHV 1RUZD\ 6ZLW]HUODQG ,FHDQG $V VXFK WKH JURXS
RIIHUV LGHDO SRVVLELOLWLHV IRU OLDLVRQZLWK WKRVH FRXQWULHV IRU WKH SXUSRVHRI D FRQVXOWDWLRQ7KH H[SHUWV
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ZHUHDOVRDVNHGWRDGYLVHRQHRUWZRDGGLWLRQDOQDPHVIRUWKHLUFRXQWU\$GGLWLRQDOQDPHVZHUHSURYLGHG
E\ WKH 'D&R7$ SDUWQHUV LQYROYHG LQ WKH DQDO\VLV IRU WKH FRXQWULHV ZKRVH URDG VDIHW\ PDQDJHPHQW
RUJDQLVDWLRQVWUXFWXUHWKH\ZHUHIDPLOLDUZLWK
5RDGVDIHW\PDQDJHPHQWGDWDPDWUL[
7KHFRQVXOWDWLRQRI WKH([SHUWV3DQHOZDVFDUULHGRXWE\PHDQVRIDSUHGHILQHGPDWUL[ 0XKOUDG	
'XSRQW  LQ ZKLFK WKH URDG VDIHW\ PDQDJHPHQW WDVNV LH IDFWILQGLQJ GHYHORSPHQW RI
SURJUDPPHV SODQQLQJ DQG LPSOHPHQWDWLRQ RI SURJUDPPHVPRQLWRULQJ DQG HYDOXDWLRQZHUH VHSDUDWHG
LQWR WKHLU FRPSRQHQWV DQGZHUH WKHQ FURVVWDEXODWHGZLWK GLVWLQFW FDWHJRULHV RI QHHGV LH NQRZOHGJH
GDWDPHWKRGRORJLHVWRROV(76&6835(0(

7KHNH\WDVNVLGHQWLILHGIRUSROLF\PDNLQJDQGURDGVDIHW\PDQDJHPHQWZHUH
x )DFWILQGLQJGLDJQRVLVRIWKHURDGVDIHW\VLWXDWLRQDWFRXQWU\OHYHOLQWHUQDWLRQDOFRPSDULVRQVEHWZHHQ
(XURSHDQFRXQWULHVHVWDEOLVKLQJIDFWVLQRUGHUWRLGHQWLI\WDUJHWJURXSVIRUURDGVDIHW\DFWLRQ
x 5RDGVDIHW\SURJUDPPHGHYHORSPHQWVHWWLQJXSTXDQWLWDWLYHWDUJHWVVHOHFWLQJDSSURSULDWHPHDVXUHVRU
FRPELQDWLRQRIPHDVXUHVDGGUHVVLQJWKHSULRULWLHVLGHQWLILHGLQWKH³IDFWILQGLQJ´SKDVHDVVHVVLQJWKH
H[SHFWHGFRPELQHGHIIHFWVRIWKHPHDVXUHVWRHQVXUHWKHTXDQWLWDWLYHWDUJHWVFDQEHUHDFKHGLQWLPH
x 3UHSDULQJLPSOHPHQWDWLRQLGHQWLI\LQJUHTXLUHPHQWVIRUWKHVHFWRUDOLPSOHPHQWDWLRQRIPHDVXUHV
DGGUHVVLQJLQIUDVWUXFWXUHWUDQVSRUWDQGWUDIILFYHKLFOHVEHKDYLRXUKHDOWKIDFWRUVFRVWLQJWKHRYHUDOO
SURJUDPPHDQGGHILQLQJIXQGLQJPHFKDQLVPV
x 0RQLWRULQJDQGHYDOXDWLRQIROORZLQJXSDFFLGHQWDQGLQMXU\WUHQGVIRUHFDVWLQJFKDQJHVDQGIXWXUH
WUHQGVDVVHVVLQJWKHRYHUDOOHIIHFWRIURDGVDIHW\SROLFLHVHYDOXDWLQJLQGLYLGXDOPHDVXUHVLQWKHVKRUW
DQGWKHORQJWHUP

)RUHDFKRIWKHVHWDVNVWKHQHHGVIRUNQRZOHGJHWREHH[DPLQHGLQFOXGHG
x 'DWDEDVLFGDWDFRPSRVLWHLQGLFDWRUVGHILQLWLRQVGDWDFROOHFWLRQDQGPDQDJHPHQWTXDOLW\LVVXHV
x 7HFKQLFDOWRROVIRUGDWDWUHDWPHQWGDWDDQDO\VLVPRGHOOLQJIRUHFDVWLQJFRVWLQJHWF
x 2WKHUGHFLVLRQVXSSRUWWRROVPHWKRGRORJLHVV\QWKHVHVDLGVWRDFFHVVWKHUHOHYDQWLQIRUPDWLRQRU
WRROVHWF
x 7UDLQLQJWRROVPHWKRGVWRDVVHVVWKHQHHGVIRUWUDLQLQJWUDLQLQJSURJUDPPHVRWKHUWUDLQLQJV\VWHPV
VLPXODWLRQJDPHVH[SHUWV\VWHPVHWF
'DWDFROOHFWLRQ
7ZRFRQVXOWDWLRQPHWKRGVZHUHLPSOHPHQWHGVHPLGLUHFWLYHLQWHUYLHZVDQGZULWWHQFRQWULEXWLRQV7KH
SUHIHUUHGPHWKRGIRUFRQVXOWLQJH[SHUWVZDVWKURXJKVHPLGLUHFWLYHLQWHUYLHZVFDUULHGE\PHPEHUVRIWKH
UHVHDUFK WHDP +RZHYHU GXH WR ODQJXDJH DQG WLPH FRQVWUDLQWV RQO\ H[SHUWV IURP WKH FRXQWULHV ZLWK
UHSUHVHQWDWLYHV LQ WKH WHDPDQGRU WKRVH XVLQJ D ODQJXDJH VSRNHQE\ D WHDPPHPEHU FRXOGEHGLUHFWO\
TXHVWLRQHG ,Q RUGHU WR JLYH D FKDQFH WR H[SHUWV IURP DOO (XURSHDQ FRXQWULHV WR SURYLGH DQ RSLQLRQ D
UHTXHVWIRUZULWWHQFRQWULEXWLRQVZDVDOVRVHQWWRDOORIWKHSDQHOPHPEHUVWKURXJKWKH(&

7RIXUWKHUJXLGHWKHZULWWHQFRQWULEXWLRQVWKUHHTXHVWLRQVZHUHDVNHG
x 7RLGHQWLI\WKHPRVWLPSRUWDQWWDVNVERWKLQWKHSUDFWLFHRIHDFKFRXQWU\DQGLQWKHRSLQLRQRIWKH
H[SHUW
x 7RHODERUDWHRQWKHQHHGVIRUNQRZOHGJHIRUHDFKRIWKHPRVWLPSRUWDQWWDVNV
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x 7RLGHQWLI\WKHQHHGVZKLFKDUHDOUHDG\VDWLVILHGWKURXJKWKHFXUUHQWRIIHURIGDWDDQGNQRZOHGJHDWWKH
(XURSHDQOHYHODQGWKHQHHGVWRZDUGVWKHVDWLVIDFWLRQRIZKLFKIXUWKHUHIIRUWVRUUHVHDUFKDUHQHHGHG

7KH IRUPDWRIZULWWHQ FRQWULEXWLRQVZDV OHIW IUHH VR WKDW H[SHUWV GLGQRW IHHO FRQVWUDLQHG DQG FRXOG
HDVLO\H[SUHVVWKHPVHOYHV,QSUDFWLFHVRPHH[SHUWVIROORZHGWKHOLVWRIWDVNVVRPHXVHGWKHFHOOVRIWKH
PDWUL[ VRPHXVHG WKH WKUHHTXHVWLRQV WR VWUXFWXUH WKHLU FRQWULEXWLRQVDQGD IHZH[SHUWVSURYLGHG LGHDV
RXWVLGHWKHIUDPHZRUNSURYLGHG7H[WDQDO\VLVZDVXVHGWRH[DPLQHWKHLQIRUPDWLRQFROOHFWHG

7RHQVXUHFRPSDUDELOLW\RILQWHUYLHZPDWHULDOJXLGHOLQHVIRUWKHLQWHUYLHZHUVZHUHSUHSDUHGDQGXVHG
LQLQWHUYLHZVZLWKWKHH[SHUWV6RPHEURDGDQGRSHQTXHVWLRQVZHUHIRUPXODWHGWRDVNWKHH[SHUWVLQRUGHU
WRJHWWKHPRQWKHULJKWWUDFNIRUWKHSXUSRVHRIWKHFRQVXOWDWLRQWKHVHZHUHVLPLODUWRWKHWKUHHTXHVWLRQV
UDLVHGLQWKHUHTXHVWIRUZULWWHQFRQWULEXWLRQV%DVHGRQWKHREMHFWLYHVDQGSUHRFFXSDWLRQVRIWKHUHVHDUFK
SUHFLVH TXHVWLRQV ZHUH DOVR SURYLGHG WR JHW VRPH UHOHYDQW LQIRUPDWLRQ RQ NH\ SUREOHP DUHDV WKHVH
TXHVWLRQVZKLFKIRUPHGWKHIUDPHZRUNIRUWKHGLUHFWLYHSDUWRIWKHLQWHUYLHZZHUHWREHDVNHGRQO\LI
H[SHUWVKDGQRWFRYHUHGWKHJURXQGWKURXJKWKHLUVSRQWDQHRXVFRQWULEXWLRQV
5HVXOWV
6DPSOHGHVFULSWLRQ
,Q WKHZKROHPDLOLQJ OLVWQDPHVFRXOGEHFRQVLGHUHGDV³WDUJHWV´ IRU WKLVFRQVXOWDWLRQ2IDOO WKH
SHUVRQV ZKR UHFHLYHG WKH LQYLWDWLRQ IURP WKH (XURSHDQ &RPPLVVLRQ  LQ WRWDO FRQWULEXWHG WR WKH
FRQVXOWDWLRQRIWKHVHFRQWULEXWLRQVZHUHLQWHUYLHZVDQGZULWWHQFRQWULEXWLRQV7KUHHSHUVRQVZKR
ZHUH LQWHUYLHZHG VHQW ZULWWHQ FRQWULEXWLRQV DV ZHOO 7ZR ZULWWHQ FRQWULEXWLRQV ZHUH SURGXFHG E\ WZR
SHUVRQV MRLQWO\ DQG RQH LQWHUYLHZ ZDV FRQGXFWHG ZLWK WZR SHUVRQV MRLQWO\ 2YHUDOO WKH QXPEHU RI
FRQWULEXWLRQVREWDLQHGFDQEHFRQVLGHUHGVDWLVI\LQJ

7KHUHVSRQGHQWVDUHVSUHDGZLGHO\DFURVV WKH8QLRQDQGRWKHU(XURSHDQFRXQWULHV ,WPXVWEHQRWHG
KRZHYHU WKDW DOWKRXJK WKH PHPEHU VWDWHV WKDW PRUH UHFHQWO\ DFFHVVHG WKH (8 GLG FRQWULEXWH WR WKH
FRQVXOWDWLRQWKH\WHQGHGWRGRVRWRDOHVVHUH[WHQWWKDQWKHRWKHUPHPEHUVWDWHV)HZFRQWULEXWLRQVZHUH
UHFHLYHG IURP GHFLVLRQ PDNHUV ZKR DUH QRW LQYROYHG LQ UHVHDUFK DFWLYLWLHV 7KH PDMRULW\ RI WKH
FRQWULEXWLRQV FDPH IURP SHRSOH OHDGLQJ D URDG VDIHW\ UHVHDUFK JURXS RU IURP VFLHQWLVWV ZKR KDYH DQ
DGYLVRU\ IXQFWLRQ LQ WKH JRYHUQPHQW SUHVHQW RU IRUPHU 7KHUH ZHUH DOVR D QXPEHU RI UHVHDUFKHUV
ZRUNLQJGLUHFWO\LQWKHLQVWLWXWLRQWKDWLVUHVSRQVLEOHIRUGHFLVLRQPDNLQJLQKRXVHH[SHUWVWDWLVWLFLDQ
$QDO\VLVRIWKHUHVXOWV
7KHUHVXOWVRIWKHFRQVXOWDWLRQLQWHUPVRIQHHGVLQGDWDDQGWRROVIRUHYLGHQFHEDVHGSROLF\PDNLQJ
DUHSUHVHQWHGLQWKHIROORZLQJVHFWLRQVVHSDUDWHO\IRUHDFKURDGVDIHW\PDQDJHPHQWWDVN
)DFWILQGLQJDQGGLDJQRVLV

$VVHVVPHQWLPSURYHPHQWDQGWUHDWPHQWRIH[LVWLQJGDWD
'DWD
%HWWHUGHILQLWLRQVIRUVHULRXVLQMXULHVFUDVKHV
7DUJHWHGGDWDEDVHVDQGLQIRUPDWLRQVRXUFHVIRUVHDUFKLQJUHOHYDQWIDFWV
'LVDJJUHJDWHGGDWDIRUEHWWHUSUREOHPH[DPLQDWLRQV
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 5LVNUDWLRVIRUVSHFLILFW\SHVRILQIUDVWUXFWXUHURDGXVHUJURXSV
,QWHUQDWLRQDOFRPSDULVRQVRIWUHQGVLQVSHFLILFJURXSVRIURDGXVHUVHJPRWRUF\FOLVWHOGHUO\QRWRULRXVRIIHQGHUV
3HULRGLFDOO\XSGDWHGEDVLFIDFWVKHHWVRQFUDVKHVDQGLQMXULHV
([SRVXUHGDWDDQGEHKDYLRXULQGLFDWRUV
7RROV
6WDQGDUGL]HGPHWKRGVIRUFKHFNLQJLQMXU\FUDVKGDWDDVVHVVLQJXQGHUUHSRUWLQJDQGIRUOLQNLQJSROLFHDQGKHDOWKGDWDEDVHV
*,6EDVHGV\VWHPVIRUGDWDFROOHFWLRQE\WKHSROLFH
)OH[LEOHWRROVWRDFFHVVFUDVKDQGLQMXU\GDWD
0HWKRGVIRUDVVHVVLQJXQGHUUHSRUWLQJDQGIRUOLQNLQJSROLFHDQGKHDOWKGDWDEDVHV
6HPLQDUVDQGRWKHUWUDLQLQJWRROVIRUIDFWILQGLQJLQWHUSUHWLQJWKHGDWD
*36VXSSRUWIRUGDWDFROOHFWLRQ
,QVXIILFLHQWRUPLVVLQJGDWDDQGQHHGVIRUQHZWRROV
'DWD
'HILQLWLRQVRIEHKDYLRXULQGLFDWRUVDQGWKHLUSULRULWLHV
'HILQLWLRQVRIZRUNUHODWHGFUDVKHVRQWKHZD\WRDQGIURPZRUN
([SRVXUHGDWDIRUPRWRUF\FOLVWVDQGSHGHVWULDQV
5RDGVDIHW\H[SHQGLWXUHVDOVRLQFRPSDULVRQZLWKH[SHQGLWXUHVRQRWKHUSROLF\DUHDVHJHQYLURQPHQW
'HILQLWLRQVRIH[SRVXUHLQGLFDWRUVIRULQWHUQDWLRQDOFRPSDULVRQV
'HILQLWLRQVRIFRPPRQEHKDYLRXUDOLQGLFDWRUV
&RPSDUDWLYHIDFWVKHHWVRQFRVWVRIFUDVKHVLQ(8FRXQWULHV
6\VWHPDWLFFROOHFWLRQRIZHDWKHUGDWDRIGLVDJJUHJDWHGH[SRVXUHGDWDIRUVSHFLILFURDGXVHUFDWHJRULHVHWF
7RROV
6WDQGDUGL]HGPHWKRGRORJLHVIRUGDWDFROOHFWLRQRQYHKLFOHVURDGVGULYHUVWUDIILF
6RIWZDUHIRUOLQNLQJWKHGDWDEDVHV
/LQNWRWKHGDWDEDVHRIZRUNUHODWHGFUDVKHV
&RPPRQPHWKRGRORJLHVIRUFROOHFWLQJEHKDYLRXUDOGDWDDQGURDGXVHUV
DWWLWXGHV
6WDWLVWLFDOPHWKRGVIRUSULRULW\VHWWLQJ
&RPPRQPHWKRGIRULGHQWLILFDWLRQRIKD]DUGRXVORFDWLRQV
4XDQWLWDWLYHULVNDFFHSWDQFHPHWKRG
'HVFULSWLYHDQDO\VLVPHWKRGRORJLHVWRLGHQWLI\FUDVKSDWWHUQV
&RPPRQPHWKRGRORJ\IRUSULRULW\VHWWLQJ
&RPPRQPHWKRGRORJ\WRDVVHVVFRVWV
(VWDEOLVKLQJDV\VWHPIRUFROOHFWLQJEHKDYLRXUDOLQGLFDWRUV
0HWKRGVIRUFROOHFWLQJH[SRVXUHGDWDRQZDONLQJDQGF\FOLQJ
1HHGVIRUDEHWWHUXQGHUVWDQGLQJRIURDGVDIHW\
'DWD
)DFWVKHHWVRQW\SLFDOFUDVKVFHQDULRVDQGWKHUHOHYDQWFDXVDWLRQIDFWRUVLQ(XURSHDQFRXQWULHV
,QGHSWKFUDVKLQYHVWLJDWLRQVDQGDQDO\VHVRIVHYHUHFUDVKHV
7RROV
*XLGHOLQHVIRUFUDVKLQYHVWLJDWLRQVDQGDQDO\VHV
0HWKRGRORJLFDOWRROVIRUEHWWHUXQGHUVWDQGLQJFUDVKVFHQDULRVXVLQJVXUYH\VRIXVHUEHKDYLRXU
1DWXUDOLVWLFGULYLQJVWXGLHVDQGGULYLQJVLPXODWRUVWXGLHV
(YDOXDWLRQRILPSDFWRIH[WHUQDOIDFWRUVRQURDGVDIHW\HJHFRQRP\ZHDWKHUGHPRJUDSK\
,QWHJUDWLRQRIURDGVDIHW\ZLWKRWKHUVHFWRUDOSROLFLHV
'DWD
([DPSOHVRIV\QHUJ\EHWZHHQURDGVDIHW\DQGWKHHQYLURQPHQWDJHQGD
9DOXHVRIIDWDOLWLHVLQMXULHVSHUFDSLWDIRUFRPSDULVRQZLWKKHDOWKVHFWRU
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 6\QHUJ\EHWZHHQURDGVDIHW\DQGWKHHQYLURQPHQWDJHQGD
'HYHORSPHQWRISURJUDPPHV

7RROVIRUWDUJHWVHWWLQJDQGWKHVHOHFWLRQDQGFRPELQDWLRQRIVDIHW\PHDVXUHV
'DWD
5HVXOWVRIFRPELQHGHIIHFWVRIVDIHW\PHDVXUHVDFURVVWKH(8
7RROV
7RROVWRGHWHUPLQHDPELWLRXVEXWUHDOLVWLFWDUJHWV
(IILFLHQF\DVVHVVPHQWPHWKRGRORJLHVZKLFKLQWHJUDWHRWKHULPSOLFDWLRQVRIVDIHW\PHDVXUHVKHDOWKPRELOLW\HQYLURQPHQWHWF
0RGHOVIRUHVWLPDWLQJWKHFRPELQHGHIIHFWVRIPHDVXUHV
)RUHFDVWLQJDEDVHOLQHVFHQDULRZKHQGHYHORSLQJDURDGVDIHW\SURJUDPPH
6WDWLVWLFDOPRGHOVWLPHVHULHVDQDO\VHVDQGIRUHFDVWLQJIRUWDUJHWVHWWLQJ
0XOWLIDFWRUDOPRGHOVIRUWKHLPSOLFDWLRQVRIVDIHW\PHDVXUHVVDIHW\TXDOLW\RIOLIHKHDOWK
(IILFLHQF\DVVHVVPHQWPHWKRGRORJLHVZKLFKLQWHJUDWHRWKHULPSOLFDWLRQVRIVDIHW\PHDVXUHVKHDOWKPRELOLW\HQYLURQPHQWHWF
,PSURYHPHQWRIGDWDDQGNQRZOHGJHRQWKHHIIHFWVRIURDGVDIHW\PHDVXUHV
'DWD
'DWDRQWKHHIILFLHQF\RIPHDVXUHVDQGSROLFLHVLPSOHPHQWHGLQORFDOFRQGLWLRQV
,QIRUPDWLRQRQWKHHIILFLHQF\RILQFDUWHFKQRORJLHV
6XPPDULHVRIJRRGSUDFWLFHLQFOXGLQJWKHLPSOHPHQWDWLRQFRQGLWLRQV
([DPSOHVRIEHVWSUDFWLFHVDQGHYDOXDWLRQVRIWKHLUHIIHFWLYHQHVV±RQ(562VLWH
'DWDEDVHVZLWKDFFXPXODWHGLQWHUQDWLRQDOH[SHULHQFHRQVDIHW\HIIHFWVRIYDULRXVPHDVXUHVDQGLQWHUYHQWLRQV
,QIRUPDWLRQRQIUDPHZRUNVIRUVDIHW\UXOHVDQGUHJXODWLRQVLQWKH(XURSHDQFRXQWULHV
2YHUYLHZRIDQGLQIRUPDWLRQDERXWPHDVXUHVWKDWDUHWDNHQLQRWKHUFRXQWULHVZLWKUHVSHFWWRVSHFLILFWDUJHWJURXSV
'HWDLOHGFRVWVRIVDIHW\PHDVXUHVDQGLQWHUYHQWLRQV
6\VWHPDWLFXSGDWHVRIUHVXOWVRIPHWDDQDO\VHVRIVDIHW\HIIHFWVDQG&%$&($UDWLRVRIVDIHW\PHDVXUHV
&RVWVRIVDIHW\PHDVXUHVLQWKH(XURSHDQFRXQWULHV
&RPSDULVRQVRIWKHIUDPHZRUNVLQZKLFKPHDVXUHVDUHLPSOHPHQWHG
7KHPDWLFUHSRUWVRQJRRGSUDFWLFHVLQ(XURSHFRQFHUQLQJNH\SUREOHPV
7RROV
7RROVHQDEOLQJTXLFNVHDUFKRIUHFHQWILQGLQJVVXPPDULHVRIVWXGLHVRQVSHFLILFLVVXHV
(IIHFWLYHQHVVRIEHKDYLRXUDOPHDVXUHV
6WDQGDUGL]HGSURFHGXUHVDQGPHWKRGVIRUFDUU\LQJRXWWKHHYDOXDWLRQV
'HYHORSLQJNQRZOHGJHRQSXEOLFDFFHSWDQFH
'DWD
,QIRUPDWLRQRQSXEOLFDWWLWXGHVFRQFHUQLQJVDIHW\PHDVXUHV
&RPSDUDWLYHLQIRUPDWLRQIURPWKHFRXQWULHVFRQFHUQLQJWKHDFFHSWDQFHRIVSHFLILFPHDVXUHV
,QWHJUDWLRQRIURDGVDIHW\ZLWKRWKHUVHFWRUDOSROLFLHV
7RROV
0HWKRGRORJLHVWRLGHQWLI\FRPPRQIDFWRUVWREHDGGUHVVHGZKHQVDIHW\DQGHQYLURQPHQWDOLPSDFWVDUHFRQVLGHUHG
,PSURYLQJVWDNHKROGHUVLQYROYHPHQWLQNQRZOHGJHEDVHGGHFLVLRQPDNLQJDQGLPSOHPHQWDWLRQSURFHVVHV
'DWD
$QDWLRQDOGDWDEDVHDFFHVVLEOHWRDOOVWDNHKROGHUV
6XUYH\RIJRRGSUDFWLFHLQDWOHDVWWKHEHVWSHUIRUPLQJ(XURSHDQFRXQWULHVRQLQYROYLQJDOOWKHVWDNHKROGHUVLQWKHSURJUDPPH
V
GHYHORSPHQW
'DWDFROOHFWLRQV\VWHPVIRU³WKHDVVHVVPHQWRIWKHPDLQVWDNHKROGHUV¶VWUDWHJLHVDQGLQWHUHVWV´
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,PSOHPHQWDWLRQLVVXHV

6SHFLILFPHWKRGRORJLFDOQHHGV
'DWD
,QIRUPDWLRQIURPURDGVDIHW\DXGLWVDQGURDGVDIHW\LQVSHFWLRQV
,QIRUPDWLRQIURPWKHSXEOLFKHDOWKVHFWRURQWKHZD\VRIULVNHGXFDWLRQDQGFKDQJLQJEHKDYLRXU
,QIUDVWUXFWXUHGHWDLOHGGDWDEDVHVSURYLGLQJDGHVFULSWLRQRIURDGOD\RXWVLJQLQJDQGPDUNLQJVDIHW\GHYLFHVHWF
'LJLWDOURDGPDSVIRUPDSSLQJFUDVKHV
'HWDLOHGLQIRUPDWLRQRQWKHYHKLFOHVLQYROYHGLQFUDVKHV
2YHUYLHZRIVDIHW\HYDOXDWLRQUHVXOWVRI,76RQERDUGYHKLFOHV\VWHPV
)DFWVKHHWRQDXWRPDWLFHQIRUFHPHQWLQ(XURSHDQFRXQWULHVLQFOXGLQJOHJDODQGRSHUDWLRQDOGLVSRVLWLRQVWRLPSOHPHQWWKHPHDVXUH
6DPSOHVRIVSRWVDQGSRVWHUVIRUURDGVDIHW\FDPSDLJQV
5HYLHZRIWKHFRQWHQWVRIGULYHUWUDLQLQJSURJUDPPHVLQ(XURSHDQFRXQWULHV
$IDFWVKHHWRQWKHGHWDLOVRILQMXULHVDQGWKHKRVSLWDODQGKHDOWKEXUGHQLQ(XURSH
([DPSOHVRIHGXFDWLRQSURJUDPPHVIRUDPEXODQFHGULYHUV
7RROV
6RXQGFRPPRQPHWKRGWRLGHQWLI\EODFNVSRWV
&RPPRQPHWKRGRORJ\DQGWUDLQLQJPDWHULDOIRULQGHSWKFUDVKDQDO\VLV
7RROVIRUPLFURVLPXODWLRQRIURDGXVHUEHKDYLRXULQFHUWDLQHQYLURQPHQW
)XQGLQJLVVXHV
'DWD
,QIRUPDWLRQRQWKHSRWHQWLDOIXQGLQJVRXUFHVIRUURDGVDIHW\PHDVXUHV
'DWDEDVHRIWKHFRVWVRIURDGVDIHW\PHDVXUHVLQ(XURSHDQFRXQWULHV
7RROV
0HWKRGRORJ\WRDVVHVVWKHFRVWVRIFUDVKHVWREHDFFHSWHGE\GHFLVLRQPDNHUV
7RROVWRDVVHVVWKHFRVWRIURDGVDIHW\PHDVXUHVLQFOXGLQJJXLGHOLQHVWRLGHQWLI\HOHPHQWVRIFRVWV
0RQLWRULQJLPSOHPHQWDWLRQ
7RROV
*RRGSUDFWLFHDQGPHWKRGRORJLHVIRUPRQLWRULQJLPSOHPHQWDWLRQ
&RPSOH[LW\RIWKHLPSOHPHQWDWLRQSURFHVVDQGWUDLQLQJQHHGV
'DWD
8VHUIULHQGO\LQWHUIDFHVWRKHOSQHZXVHUVLQILQGLQJURDGVDIHW\PDWHULDOLQWKHLQWHUQHW'7
7RROV
0HWKRGVWRDVVHVVWKHWUDLQLQJQHHGVRILQGLYLGXDOVLQYROYHGLQLPSOHPHQWDWLRQSURFHVVHV

0RQLWRULQJDQGHYDOXDWLRQLVVXHV

'DWD 7RROV
7RROVDQGPHWKRGVIRUPRQLWRULQJIRUHFDVWLQJDQGSROLF\HYDOXDWLRQ
'DWD
0RQLWRULQJVHULRXVLQMXU\LQDGGLWLRQWRIDWDOLWLHV
'DWDEDVHRQFRQIRXQGLQJIDFWRUVIRUWKHPRGHOV
GHYHORSPHQWZHDWKHUH[SRVXUHHWF
7RROV
7ZRNLQGVRIPRGHOVIRUVKRUWDQGPHGLXPORQJWHUPPRQLWRULQJ
0HWKRGRORJLHVRQHYDOXDWLQJWUHQGVIRUHFDVWLQJDFFRXQWLQJIRUPXOWLSOHIDFWRUVDQGLQWHUYHQWLRQV
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 6WDWLVWLFDOPHWKRGVIRUGHYHORSLQJIRUHFDVWPRGHOV
6WDWLVWLFDOPHWKRGVIRULVRODWLQJHIIHFWVRIVSHFLILFSROLFLHV
&UDVKSUHGLFWLRQPRGHOVIRUYDULRXVURDGW\SHV
6WDWLVWLFDOPHWKRGVIRUIROORZLQJXSWUHQGV
7RROVDQGPHWKRGVIRUWKHHYDOXDWLRQRIVDIHW\PHDVXUHV
'DWD
5HOLDEOHGDWDRQPHDVXUHVDQGLQWHUYHQWLRQVDSSOLHG
'HWDLOHGPRQLWRULQJRIWKHPHDVXUHVLPSOHPHQWHG
'HILQLWLRQVRIVXUURJDWHGDWDDSSOLFDEOHIRUVRPHHYDOXDWLRQV
7RROV
(YDOXDWLRQWHFKQLTXHVIRUYDULRXVNLQGVRIVDIHW\PHDVXUHV
$SSURSULDWHWHFKQLTXHVIRUWKHHYDOXDWLRQRIVDIHW\HIIHFWVRIYDULRXVPHDVXUHV
5HSRUWLQJRQURDGVDIHW\DFWLRQ
'DWD
1RUPVDQGTXDOLW\VWDQGDUGVIRULQIUDVWUXFWXUHLPSURYHPHQWVDQGRWKHU56PHDVXUHV
'HWDLOHGLQIRUPDWLRQRQWKHPHDVXUHVLPSOHPHQWHG
5HYLHZRIJRRGSUDFWLFHDQGWKHWRROVXVHGIRUUHJXODUUHSRUWLQJRQWKHSURJUDPPH
VLPSOHPHQWDWLRQ
6\QWKHVLVRIWKHUHVXOWV
7KH UHVXOWV RI WKH FRQVXOWDWLRQ RI WKH ([SHUWV 3DQHO LQFOXGH QXPHURXV XVHIXO UHPDUNV DQG
UHFRPPHQGDWLRQVRQWKHYDULRXVURDGVDIHW\PDQDJHPHQWWDVNVIURPIDFWILQGLQJDQGDVVHVVPHQWRIWKH
SUREOHP WR WKH GHYHORSPHQW RI URDG VDIHW\ VWUDWHJLHV DQG SURJUDPPHV DQG IURP WKH SODQQLQJ DQG
LPSOHPHQWDWLRQRIWKHVHSURJUDPPHVWRWKHPRQLWRULQJDQGHYDOXDWLRQRIWKHLUHIIHFWLYHQHVV7KHVHFDQ
EHRXWOLQHGDVIROORZV
x 5RDGVDIHW\PDQDJHPHQWQHHGVWREHJXLGHGE\DPELWLRXV\HWUHDOLVWLFWDUJHWVIRUWKHLPSURYHPHQWRI
URDGVDIHW\
x $PRUHVRSKLVWLFDWHGDSSURDFKWRFRVWEHQHILWDQGFRVWHIIHFWLYHQHVVDQDO\VHVLVUHTXLUHGWRDVVLVW
GHFLVLRQPDNHUVLQWKHVHOHFWLRQRIURDGVDIHW\SURJUDPPHVDQGPHDVXUHV
x $PHWKRGRORJ\IRUSULRULW\VHWWLQJLQWKHVHOHFWLRQRIURDGVDIHW\PHDVXUHVLVUHTXLUHG
x $PRVWFKDOOHQJLQJUHODWHGWDVNDOVRFDOOLQJIRUPHWKRGRORJLFDOGHYHORSPHQWVFRQFHUQVWKH
DVVHVVPHQWRIFRPELQHGHIIHFWVRIURDGVDIHW\PHDVXUHVDVLVW\SLFDOO\WKHFDVHZKHQSURSRVLQJDURDG
VDIHW\SURJUDPPH
x 2QWKHRWKHUKDQGWKHULFKQHVVRIH[LVWLQJUHVXOWVRQWKHURDGVDIHW\HIIHFWVRIYDULRXVPHDVXUHVDQG
LQWHUYHQWLRQVQHHGVWREHEHWWHUH[SORLWHGE\PHDQVRIWKHFUHDWLRQRIKDQGERRNVDQGGDWDEDVHVZLWK
DFFXPXODWHGLQWHUQDWLRQDOH[SHULHQFHRQWKHVHTXHVWLRQV
x 7KHGHVLUDEOHLPSURYHPHQWLQURDGVDIHW\PD\GHSHQGRQWKHFXUUHQWOHYHORIURDGVDIHW\RIHDFK
UHJLRQRUFRXQWU\HJWKHORZHUWKHURDGVDIHW\SHUIRUPDQFHRIDUHJLRQRUFRXQWU\WKHKLJKHUWKH
SRWHQWLDOIRUURDGVDIHW\LPSURYHPHQW
x $WRWDOODFNRILQIRUPDWLRQLVREVHUYHGDVUHJDUGVPHDVXUHVLPSOHPHQWDWLRQGDWDDQGLQIRUPDWLRQ
SURFHGXUHVFRQGLWLRQVDQGFRVWVIRULPSOHPHQWLQJWKHPHDVXUHV
x 7KHHYDOXDWLRQWDVNLVPRVWHVVHQWLDOWRWKHORQJWHUPSURFHVVRISROLF\PDNLQJ,WLVVWUHVVHGWKDW
ZKLOHLWLVWKHODVWVWHSRIHYLGHQFHEDVHGURDGVDIHW\SROLF\PDNLQJLWVKRXOGDOVRVHUYHDVWKHSRLQWRI
UHLQLWLDWLQJWKHZKROHSURFHVVRIDVVHVVLQJWKHVLWXDWLRQVHOHFWLQJQHZPHDVXUHVHWF
x 3DUWLFXODUHPSKDVLVLVJLYHQRQWKHGHYHORSPHQWRIWRROVHQDEOLQJWKHLGHQWLILFDWLRQRIUHDVRQVDQG
PHFKDQLVPVWKDWPD\OHDGWRWKHPRUHRUOHVVIDYRXUDEOHRXWFRPH7KLVLVDNH\TXHVWLRQDIIHFWLQJWKH
WUDQVIHUDELOLW\RIH[SHULHQFHEHWZHHQFRXQWULHV
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
)LQDOO\ WKH FRQVXOWDWLRQ RI WKH ([SHUWV SDQHO EURXJKW IRUZDUG D QXPEHU RI VSHFLILF TXHVWLRQV DQG
QHHGVUHODWHG WR WKHGDWDDQGPHWKRGVUHTXLUHGIRUNQRZOHGJHEDVHGURDGVDIHW\PDQDJHPHQW7KLV LVD
UDWKHUKHWHURJHQHRXVJURXSRISDUWLFXODULVVXHVZKLFKLV\HWZRUWKRXWOLQLQJGXHWRWKHHPSKDVLVSXWWR
WKHVHLVVXHVE\VHYHUDOH[SHUWV
x 3DUWLFXODUHIIRUWVKRXOGEHGHYRWHGWRDGGUHVVLQJWKHLQMXU\XQGHUUHSRUWLQJLVVXHLQ(XURSHDQGWR
HVWDEOLVKLQJDFRPPRQGHILQLWLRQRILQMXU\VHYHULW\WKURXJKWKHOLQNDJHRI3ROLFHDQG+RVSLWDOGDWD
x ,QVHYHUDO(XURSHDQFRXQWULHVWKHTXHVWLRQRIUHOLDEO\GHWHUPLQLQJWKHDFFLGHQWORFDWLRQVWLOOQHHGVWR
EHGHDOWZLWK
x ,PSURYHGDQGVWDQGDUGLVHGPHWKRGVIRUWKHWUHDWPHQWRIKD]DUGRXVORFDWLRQVDUHUHTXLUHG0RUHRYHU
WKHLQWHJUDWLRQRIGDWDIURPURDGVDIHW\DXGLWVDQGURDGVDIHW\LQVSHFWLRQVZRXOGEHPRVWXVHIXO
x 7KHODFNRIVXIILFLHQWDQGUHOLDEOHH[SRVXUHGDWDLVVWLOODPDMRUOLPLWDWLRQRIURDGVDIHW\DQDO\VHV
x $QHHGIRUFROOHFWLQJPRUHDQGPRUHUHOLDEOHEHKDYLRXUDOGDWDLVXQGHUOLQHG
x 7KHFROOHFWLRQRILQGHSWKDFFLGHQWLQYHVWLJDWLRQGDWDLQWKH(XURSHDQFRXQWULHVPD\DVVLVWLQWKH
XQGHUVWDQGLQJRIDFFLGHQWPHFKDQLVPVDQGLQWKHSURPRWLRQRIFRVWHIIHFWLYHWHFKQRORJLHV
x 7KHOLQNLQJRIURDGVDIHW\UHODWHGGDWDEDVHVHJDFFLGHQWVKHDOWKH[SRVXUHHWFZRXOGVLJQLILFDQWO\
IDFLOLWDWHHYLGHQFHEDVHGSROLF\PDNLQJ
x 7KHDGGHGYDOXHRIQHZPHWKRGRORJLHVVXFKDVVLPXODWRUH[SHULPHQWVQDWXUDOLVWLFGULYLQJVWXGLHVHWF
VKRXOGEHWKRURXJKO\H[SORUHG
.H\PHVVDJHVDQGUHFRPPHQGDWLRQV
)URP WKH UHVXOWV RI WKH FRQVXOWDWLRQ RI WKH ([SHUWV 3DQHO D QXPEHU RI NH\ LVVXHV ZHUH LGHQWLILHG
FRQFHUQLQJWKHSURPRWLRQRIHYLGHQFHEDVHGURDGVDIHW\SROLF\PDNLQJLQ(XURSH,QIDFWQRWRQO\DYHU\
ZLGH FRQVHQVXV DPRQJ([SHUWV RQ WKHVHNH\ LVVXHVZDVREVHUYHG LH WKH LVVXHVZHUH UDLVHGE\PDQ\
([SHUWVIURPGLIIHUHQWFRXQWULHVEXWDOVRDVWURQJWHQGHQF\WREULQJWKHPIRUZDUGLH WKHLVVXHVZHUH
UDLVHG ZKLOH GLVFXVVLQJ GLIIHUHQW WRSLFV DQG TXHVWLRQV ZLWKLQ WKH FRQVXOWDWLRQV 7KHVH NH\ JHQHUDO
PHVVDJHVFDQEHRXWOLQHGDVIROORZV
x 5RDGVDIHW\LVDVFLHQFHURDGVDIHW\SROLF\PDNLQJVKRXOGEHEDVHGRQNQRZOHGJHDQGRQO\LILWLV
WUHDWHGVHULRXVO\UHOLDEOHVXSSRUWWRGHFLVLRQPDNHUVFDQEHSURYLGHG
x 3DUWRIWKHLQVXIILFLHQWFRQVLGHUDWLRQRIDYDLODEOHNQRZOHGJHGDWDDQGWRROVLQURDGVDIHW\PDQDJHPHQW
LVVWLOOGXHWRDODFNRIDZDUHQHVVRQWKHDGGHGYDOXHRIHYLGHQFHEDVHGGHFLVLRQPDNLQJ
x 7KHSURPRWLRQRIHYLGHQFHEDVHGSROLF\PDNLQJJRHVWKURXJKWKHHVWDEOLVKPHQWRIDSSURSULDWHDQG
VSHFLILFSURFHGXUHVIRULWVLPSOHPHQWDWLRQ
x 7KHVHSURFHGXUHVLQFOXGHRQWKHRQHKDQGWKHLQVWLWXWLRQDODUUDQJHPHQWVIRUURDGVDIHW\PDQDJHPHQW
WREHFDUULHGRXWFHQWUDOO\DWQDWLRQDOOHYHODQGE\DVLQJOHGHGLFDWHGRUJDQL]DWLRQZKLOHHVWDEOLVKLQJ
WKHQHFHVVDU\OLQNVDQGLQWHUDFWLYHSURFHGXUHVIRUDGGUHVVLQJORFDOURDGVDIHW\PDQDJHPHQWQHHGVDQG
SURFHVVHV
x 7KHFRPSXOVRU\FRQVLGHUDWLRQRIVFLHQWLILFHYLGHQFHIRUHDFKURDGVDIHW\GHFLVLRQQHHGVWREH
HVWDEOLVKHGE\PHDQVRIDSSURSULDWHSURFHGXUHVH[SORLWLQJVWDQGDUGL]HGPHWKRGRORJLHVNQRZOHGJH
DQGGDWDIRUFDUU\LQJRXWWKHQHFHVVDU\DQDO\VHVLQHDFKFDVH
x 2QFHVXFKSURFHGXUHVDUHLPSOHPHQWHGLWZLOOEHFRPHREYLRXVWKDWVFLHQWLILFHYLGHQFHFDQDOVRDVVLVW
WRZDUGVWKHDFFHSWDELOLW\RIURDGVDIHW\SROLFLHVDVZHOODVWRZDUGVDPRUHHIILFLHQWDOORFDWLRQRIWKH
RIWHQOLPLWHGUHVRXUFHVIRUURDGVDIHW\
x 7KHLQWHJUDWLRQRIURDGVDIHW\ZLWKRWKHUSROLFLHVPDLQO\ZLWKLQWKHPRELOLW\KHDOWKRUHQYLURQPHQWDO
VHFWRUVZRXOGEHDQLPSRUWDQWQH[WVWHSIRUPD[LPL]LQJWKHEHQHILWVRIHYLGHQFHEDVHGSROLF\PDNLQJ
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&RQFOXVLRQV
7KHFRQVXOWDWLRQRI WKH([SHUWV3DQHOSURYLGHGYDOXDEOH LQIRUPDWLRQDERXW WKHFXUUHQW SUDFWLFHVDQG
IXWXUHQHHGV IRUHYLGHQFHEDVHGURDGVDIHW\PDQDJHPHQW LQ(XURSH ,W LVQRWHG WKDWVXFKDSURFHVVZDV
ODXQFKHG IRU WKH ILUVW WLPH DW (XURSHDQ OHYHO 7KH DGGHG YDOXH RI WKLV SURFHVV EHFRPHV FOHDU ZKHQ
FRQVLGHULQJIRULQVWDQFHWKHVHOHFWLRQFULWHULDRIWKH([SHUWV3DQHO7KHSURSRVHGSURILOHRIWKH([SHUWV
DOWKRXJKQRWDWDOOUHVWULFWLYHLQWHUPVRIEDFNJURXQGDQGH[SHULHQFHRIWKH([SHUWVZDVIRUPHGDURXQG
WKHEDVLF LGHDRISHUVRQVZRUNLQJDW WKH LQWHUIDFHEHWZHHQURDGVDIHW\VFLHQFHDQGURDGVDIHW\GHFLVLRQ
PDNLQJ

,Q WKLVFRQVXOWDWLRQSDUWLFXODUHPSKDVLVZDVJLYHQ WR WKHRSHQQDWXUHRI WKHTXHVWLRQV DOORZLQJ WKH
H[SHUWV WR SURYLGH WKHLU RZQ H[SHULHQFHV YLHZV DQGPHVVDJHV DQG WR SXW HPSKDVLV RQ WKH LVVXHV WKH\
FRQVLGHU WKHPVHOYHV LPSRUWDQWZLWKRXW EHLQJ GLUHFWHG E\ D GHWDLOHG TXHVWLRQQDLUH WR FHUWDLQ VSHFLILF
MXGJPHQWV 7KLV W\SH RI RSHQ FRQVXOWDWLRQ GHWHUPLQHV WKH ZD\ WKH UHVXOWV DUH DQDO\VHG 5DWKHU WKDQ
HQDEOLQJDTXDQWLWDWLYHDQDO\VLVDZHDOWKRILQIRUPDWLRQRQDOODVSHFWVRIURDGVDIHW\PDQDJHPHQWLQWKH
(XURSHDQFRXQWULHVZDVSURYLGHG2IFRXUVHWKHDQDO\VLVRIVXFKPDWHULDOUHTXLUHVWLPHDQGLVIDVWLGLRXV
+RZHYHU WKH UHVXOWV SURYLGH WKH QHFHVVDU\ EDVLV WR GHVLJQ FORVHG TXHVWLRQV IRU D PRUH V\VWHPDWLF
DVVHVVPHQWRIWKHNQRZOHGJHQHHGVHQFRXQWHUHGLQGHFLVLRQPDNLQJSURFHVVHV

$QRWKHU FRQVLGHUDEOH PHWKRGRORJLFDO FRQWULEXWLRQ RI WKH ([SHUWV 3DQHO FRQVXOWDWLRQ FRQFHUQV WKH
FUHDWLRQ RI WKH SURSRVHG PDWUL[ IRU WKH DVVHVVPHQW RI WKH QHHGV IRU HYLGHQFHEDVHG URDG VDIHW\
PDQDJHPHQWZKLFKD OLQNDJHRI WKHVHQHHGVDQGEHQHILWV WR URDGVDIHW\PDQDJHPHQW WDVNV IRU WKHILUVW
WLPHLQDFRPSUHKHQVLYHDQGV\VWHPDWLFZD\

)LQDOO\WKHLQIRUPDWLRQJDWKHUHGWKURXJKWKLVSURFHVVRIRUJDQL]LQJDQGFDUU\LQJRXWWKHFRQVXOWDWLRQ
LQFOXGHVQRWRQO\WKHQHHGVIRUNQRZOHGJHGDWDWRROVDQGDQDO\VHVEXWDOVRWKHUHODWHGQHHGVIRUEHWWHU
URDG VDIHW\PDQDJHPHQW SURFHVVHV DQG VWUXFWXUHV DOORZLQJ WKH LQWHJUDWLRQ RI NQRZOHGJH DQG GHFLVLRQ
VXSSRUW WRROV LQWR SROLF\ PDNLQJ )URP WKHVH UHVXOWV WKH DSSURSULDWH GLUHFWLRQV DUH JLYHQ WRZDUGV
NQRZOHGJHEDVHGSROLF\PDNLQJLQWKH(XURSHDQFRXQWULHV0RUHRYHULWLVSRVVLEOHWRVHWWKHSULRULWLHVLQ
WKHVWHSVUHTXLUHGWRZDUGVWKLVREMHFWLYH
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